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Early-onset Stroke in a Patient With
Nasopharyngeal Cancer Associated 
With Protein C Deficiency
Ya-Ning Chiu, Tyng-Guey Wang, Chein-Wei Chang*
We report a 47-year-old male stroke patient with nasopharyngeal cancer (NPC) and protein C deficiency.
The patient was diagnosed with NPC and received a complete course of radiotherapy. Infarction stroke 
occurred 28 months after radiotherapy and magnetic resonance imaging of the brain confirmed the diag-
nosis. Carotid duplex sonography showed 50–79% stenosis in his left internal carotid artery. Coagulation
profiles indicated protein C deficiency. After medical treatment and rehabilitation, the patient regained
the ability to walk and he could perform most of his daily activities. Radiotherapy-induced carotid stenosis
is an exacerbating feature of stroke in patients with protein C deficiency. We suggest early carotid duplex
sonography and survey of the coagulation profile to prevent a stroke in patients with NPC. [J Formos Med
Assoc 2009;108(7):592–594]
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Carotid stenosis has been reported as a com-
plication of neck radiotherapy.1–5 Radiotherapy
may induce inflammatory changes in the carotid
artery wall,6 which leads to carotid stenosis. The
change always progresses slowly and usually oc-
curs after years of radiotherapy.2,3 Progression of
carotid stenosis may cause a stroke.7,8 Protein C,
a zymogen, can inhibit the activation of coagula-
tion factors V and VIII.9 Protein C deficiency may
cause abnormal venous thrombosis.10 In addi-
tion, arterial thrombosis and stroke in young 
patients have been associated with protein C de-
ficiency.11,12 Radiotherapy-induced carotid steno-
sis and protein C deficiency are individual risk
factors for stroke; however, no case of stroke 
associated with both of these factors has been
previously reported.
We report early-onset stroke in a patient with
nasopharyngeal cancer (NPC) associated with pro-
tein C deficiency, and suggest early carotid duplex
sonography and survey of the coagulation profile
to prevent stroke in NPC patients.
Case Report
A 47-year-old man was diagnosed with NPC in
2002 and received concurrent chemoirradiation
for 3 months. The irradiation dosage was 70.2 Gy
to the nasopharynx, 61.2 Gy to the upper neck,
and 50.4 Gy to the lower neck in 39 fractions. The
chemotherapy regimen was cisplatin 96 mg/m2
on day 1 and fluorouracil 960 mg/m2 from days
1 to 5. In 2004, wedge resection of the right
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upper, right lower, and left lower lung was per-
formed for multiple nodules <1 cm in size. In
2005, a right middle and lower lung lobectomy
was performed for another nodule 5 cm in size
in the right lower lung. Pathological assessment
showed a metastatic non-keratin carcinoma.
On June 14, 2005, the patient was found to
have a speech disorder, weakness and numbness
of the right extremities, conscious disturbance,
and right central type facial palsy. Computed 
tomography of the brain showed it to be normal.
The patient was admitted to the intensive care
unit on suspicion of ischemic stroke. Magnetic
resonance imaging of the brain on the next day
revealed an acute ischemic change, with abnormal
signal intensity at the left basal ganglion and the
territory of the left middle cerebral artery. Carotid
duplex sonography showed 50–79% stenosis of
the left internal carotid artery. However, no bruit
was heard over the left carotid artery. Survey for
stroke risk factors showed low absolute level and
function of protein C (antigen, 33%; function,
35%). Coagulation profile test results, including
protein S, fibrinogen, fibrinogen degradation
product and D-dimer, were all within normal
ranges.
After his medical condition was stable, a reha-
bilitation program was undertaken. Initial evalua-
tion showed poor motor status with Brunnstrom’s
stage II in the right limbs, and difficulty in com-
munication because of global aphasia and naso-
gastric tube insertion for dysphagia. He was totally
dependent on assistance in his daily activities.
During hospitalization, deep vein thrombosis in
the left lower extremities with total occlusion of
the right iliac, femoral and popliteal veins was di-
agnosed by vascular duplex study. Low-molecular-
weight heparin was given and his condition
improved. Following rehabilitation, the patient
could ambulate with a regular cane and climb
stairs with a side rail. He regained his ability to
feed himself safely. His spontaneous verbal out-
put increased to four words and he could follow
one-word instructions. The patient could perform
most of his daily activities and needed minimal
assistance in bathing. The patient was discharged
on September 3, 2005 and continued to receive
anticoagulation therapy.
Discussion
Radiotherapy for head and neck cancer is asso-
ciated with carotid stenosis and has been recog-
nized to be more likely to cause stroke when
compared to patients without radiotherapy. In
the study by Cheng et al, 9.3–12.5% of head and
neck cancer patients after radiotherapy had >70%
carotid artery stenosis.2,3 Lam et al pointed out
that NPC patients after radiotherapy have a sig-
nificantly higher incidence of carotid stenosis
than newly diagnosed NPC patients without ra-
diotherapy.5 The relative risk of stroke in head
and neck cancer patients following radiotherapy
was 5.6 in the study by Haynes et al.8
Carotid stenosis may be an additional risk
factor for stroke in protein C deficiency. Besides
venous thromboembolism, arterial thrombosis
associated with protein C deficiency has also been
reported. However, the pathology of protein C
deficiency is not yet fully understood. Kohler et al
described a 32-year-old patient with left middle
cerebral artery infarction associated with protein
C deficiency.13 Smoking might have been a con-
tributing factor in that patient. However, no such
risk factor was noted in our patient. Carotid steno-
sis may have been the superimposed risk factor
for stroke.
This report shows that stroke may occur at a
younger age after radiotherapy in NPC patients
with protein C deficiency. Furthermore, the dura-
tion between stroke onset and radiotherapy may
be shorter in these patients compared to those
without protein C deficiency. The average age at
stroke onset is 62.7 years in NPC patients after
radiotherapy.7 In 43 Japanese patients with pro-
tein C deficiency reported by Sakata et al,14 the
average age at stroke onset was 57.4 years old.
The average duration of stroke after radiotherapy
was 10.9 years in the study by Dorresteijn et al7
and 2–146 months in that of Haynes et al.8 Our 
patient was 47-years-old at stroke onset and the
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duration after radiotherapy was 28 months. He
was younger and had an earlier onset of stroke than
the patients in the above studies. Radiotherapy-
induced carotid stenosis and protein C deficiency
both may have been contributing factors to stroke
in our patient.
Protein C deficiency may be an additional fac-
tor for early-onset carotid stenosis after radiother-
apy. In the study by Cheng et al, post-irradiation
carotid stenosis was associated with age (> 60
years), smoking, coronary heart disease, cerebro-
vascular symptoms, no history of head and neck
surgery, interval from irradiation (>5 years), and
site of primary tumor (nasopharynx, larynx and
hypopharynx).2,3 In our patient, 50–79% steno-
sis of the left internal carotid artery was noted
only 28 months after radiotherapy. The possible
factors associated with this early-onset carotid
stenosis may be no head and neck surgery and
NPC, as in the study by Cheng et al. In addition,
protein C deficiency may have been an additional
factor for early onset of carotid stenosis.
Protein C deficiency was a superimposed risk
factor for stroke in our patient with NPC and
carotid stenosis. We suggest a coagulation profile
survey and carotid duplex ultrasound to prevent
stroke in patients with NPC.
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